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TransfusionTransfusion--associated West Nile virus infectionassociated West Nile virus infection

BackgroundBackground
•• Potential transmissionPotential transmission

-- Transient viremiaTransient viremia
-- Most infections asymptomaticMost infections asymptomatic

•• “Small but not zero” risk“Small but not zero” risk
-- No chronic carriersNo chronic carriers
-- No cases reported in prior years or fromNo cases reported in prior years or from

endemic countriesendemic countries

•• Estimated risk:  Estimated risk:  1.81.8--2.7/10,000 donations in 2.7/10,000 donations in 
1999 Queens (NYC) epidemic1999 Queens (NYC) epidemic



Investigation of transfusionInvestigation of transfusion--associated associated 
West Nile virus infectionWest Nile virus infection

•• Comprehensive chart review of caseComprehensive chart review of case

•• Determine number & type of components transfused Determine number & type of components transfused 
to recipient in 4 weeks before WNV illness onsetto recipient in 4 weeks before WNV illness onset

Retrieve “initial donation samples” (retention Retrieve “initial donation samples” (retention 
segments, segments, untransfuseduntransfused product, NAAT tubes)product, NAAT tubes)

Test for WNV RNA (Test for WNV RNA (TaqManTaqMan rtPCRrtPCR) and IgM ) and IgM 
antibody (ELISA)antibody (ELISA)

•• Donor F/U serum questionnaire & serum sample for Donor F/U serum questionnaire & serum sample for 
WNV IgM antibody testWNV IgM antibody test

•• F/U questionnaire & WNV IgM antibody testing of F/U questionnaire & WNV IgM antibody testing of 
“other recipients” who received “suspect” blood “other recipients” who received “suspect” blood 
product (if indicated)product (if indicated)



Case definition: Confirmed transfusionCase definition: Confirmed transfusion--
associated  West Nile virus infectionassociated  West Nile virus infection

•• Probable/confirmed WNV illness* in blood product Probable/confirmed WNV illness* in blood product 
recipientrecipient

•• Transfusion within 4 weeks of illness onsetTransfusion within 4 weeks of illness onset

•• Evidence of viremia in donor:Evidence of viremia in donor:
TaqManTaqMan--positivepositive index donation sample(s)index donation sample(s)

ANDAND virus isolationvirus isolation
OROR

TaqManTaqMan--positivepositive index donation sample(s)index donation sample(s)
ANDAND seroconversionseroconversion in donorin donor

* CDC.  Epidemic/Epizootic West Nile Virus in the United States:* CDC.  Epidemic/Epizootic West Nile Virus in the United States:
Revised Guidelines for Surveillance, Prevention, and Control, ApRevised Guidelines for Surveillance, Prevention, and Control, April ril 
2001.2001.



Transfusion investigations in MI

FatalFatalMIMI1010787888
FatalFatalLeukemiaLeukemia7979515177

Not WNVNot WNVStem Cell Stem Cell 
TransplantTransplant

434366
FatalFatalCABGCABG1010727255
AliveAliveLeukemiaLeukemia8383121244
FatalFatalOrgan donorOrgan donor44444433
AliveAliveObstetricObstetric22404022

AliveAliveLiver Liver 
transplanttransplant

3939474711

OutcomeOutcomeUnderlying Underlying 
ConditionCondition

# Donors# DonorsAgeAgeCase #Case #



Transfusion investigations in MI, 
cont’d

OutcomeOutcomeUnderlying Underlying 
ConditionCondition

# Donors# DonorsAgeAgeCase #Case #

AliveAliveCoCo--recipientrecipient212173731515

AliveAliveCancerCancer1313771414

AliveAliveCABGCABG4475751313

AliveAliveBlood DonorBlood Donor--69691212

AliveAliveLeukemiaLeukemia171726261111

Not WNVNot WNVDementiaDementia8880801010

FatalFatalCancerCancer88767699



MI 0001

47 yr, male, Wayne county resident47 yr, male, Wayne county resident

History of cirrhosis, hepatitis B, History of cirrhosis, hepatitis B, hepatocellularhepatocellular
carcinomacarcinoma

Liver transplant 8/14/02Liver transplant 8/14/02

Recovered, released 8/24/02Recovered, released 8/24/02



MI 0001 cont’d

ER visit 9/3/02, Readmit 9/4/02ER visit 9/3/02, Readmit 9/4/02
FEVER, H/A, MENTAL STATUS FEVER, H/A, MENTAL STATUS 
CHANGECHANGE

CSF 9/5/02   WNV (+) CSF 9/5/02   WNV (+) IgMIgM @ MDCH@ MDCH

Recovered, discharged 9/13/02Recovered, discharged 9/13/02

Received 39 blood components from 8/14/02 Received 39 blood components from 8/14/02 
through 8/21/02through 8/21/02



MI 0002

40 yr, female, Macomb county resident40 yr, female, Macomb county resident

Normal delivery, 9/2/02; received 2 transfusionsNormal delivery, 9/2/02; received 2 transfusions

Discharged 9/4/02Discharged 9/4/02

Readmitted 9/17/02: Readmitted 9/17/02: fever, headache, fever, headache, 
confusion/agitationconfusion/agitation



MI 0002 cont’d

CSF 9/18/02  CSF 9/18/02  IgMIgM (+) WNV @ MDCH(+) WNV @ MDCH

Infant has been healthy throughoutInfant has been healthy throughout

TracebackTraceback of blood revealed one component of blood revealed one component 
in common with liver recipient (MI 0001)in common with liver recipient (MI 0001)



MI 0003:  LIVER DONOR

44 yr, male, Wayne/Oakland resident44 yr, male, Wayne/Oakland resident

8/10 8/10 --12/02: 12/02: intracerebralintracerebral hemorrhage; Declared hemorrhage; Declared 
dead; Organs harvested. dead; Organs harvested. 

Autopsy 8/14/02Autopsy 8/14/02

Liver transplanted into MI resident 8/14/02Liver transplanted into MI resident 8/14/02

Kidneys transplanted in MD resident 8/14/02Kidneys transplanted in MD resident 8/14/02



MI 0003 cont’d
DONOR LAB RESULTS

Archived serum (@ time of harvest): Archived serum (@ time of harvest): IgMIgM negative negative 
at CDC at CDC –– Ft. CollinsFt. Collins

Kidney Kidney nephrectomizednephrectomized from recipient: IHC from recipient: IHC 
negative at CDC negative at CDC –– AtlantaAtlanta

Autopsy tissues (inc. Brain, heart, lungs): IHC Autopsy tissues (inc. Brain, heart, lungs): IHC 
negative at CDC negative at CDC –– AtlantaAtlanta

Thus, donor was NOT INFECTED with WNV.Thus, donor was NOT INFECTED with WNV.



MI 0001 & MI 0002
Found to have one blood component in commonFound to have one blood component in common

Blood component in common found to be Blood component in common found to be TaqmanTaqman
PCR positive @ CDCPCR positive @ CDC

Donor of blood traced; Wayne county resident;  Donor of blood traced; Wayne county resident;  
reported symptoms 3 days postreported symptoms 3 days post--donationdonation

Fever, rash, Fever, rash, myalgiamyalgia, minor weakness. , minor weakness. 
Recovered 6Recovered 6--7 days later. Blood sample 7 days later. Blood sample 
10/7/02   10/7/02   IgMIgM +  at CDC+  at CDC..



MI 0002 cont’d

Breast milkBreast milk

Sample collected 9/19:  Sample collected 9/19:  TaqmanTaqman +, +, IgMIgM
+, +, IgGIgG +;  Viral culture +;  Viral culture -- at CDCat CDC
Sample collected 9/27:  Sample collected 9/27:  TaqmanTaqman --, , IgMIgM ++

Infant test resultsInfant test results

Serum collected 9/27:  Serum collected 9/27:  IgMIgM + + (MDCH & (MDCH & 
CDC)CDC)

PKU card: PKU card: TaqmanTaqman -- (MDCH)(MDCH)



MI 0002 cont’d

Mother reported infant had little outdoor or other Mother reported infant had little outdoor or other 
exposure to mosquitoesexposure to mosquitoes

Presence of measurable WNVPresence of measurable WNV--specific specific IgMIgM
suggests independent suggests independent IgMIgM production by infant as production by infant as 
result of WNV infection via breast milkresult of WNV infection via breast milk

No change in breastfeeding recommendationsNo change in breastfeeding recommendations



Transmission
Via 
Breast Feeding

MMWR10/4/2002



MI0004 Case Detail

12 year old, AML12 year old, AML

Had been in isolation at hospital for 65 continuous Had been in isolation at hospital for 65 continuous 
daysdays

Received 83 blood componentsReceived 83 blood components

No mosquito exposure, thus only means of No mosquito exposure, thus only means of 
transmission was via blood transfusiontransmission was via blood transfusion



Transfusion Investigations:
Michigan Summary

15 Investigations15 Investigations

Patients:  7 yr Patients:  7 yr –– 80 yr80 yr
Includes 2 donors (1 organ and 1 blood)Includes 2 donors (1 organ and 1 blood)

# Blood Components: 2 # Blood Components: 2 –– 8383

5 Fatal5 Fatal

2 Subsequently ruled out as WNV2 Subsequently ruled out as WNV



West Nile virus infections in blood transfusion West Nile virus infections in blood transfusion 
recipients,  US Summaryrecipients,  US Summary

61  possible cases reported to CDC since Aug 28, 200261  possible cases reported to CDC since Aug 28, 2002

19 19 notnot transfusiontransfusion--associated WNVassociated WNV

21 had inconclusive investigations21 had inconclusive investigations

21 confirmed cases of transfusion21 confirmed cases of transfusion--associated associated 
transmissiontransmission

Aged 7Aged 7--90 years90 years

11 Female; 10 Male11 Female; 10 Male

10 were 10 were immunocompromisedimmunocompromised



Prevention of Transfusion-
Related Infection

Current:  donor screeningCurrent:  donor screening
FDA encouraging development of nucleic acidFDA encouraging development of nucleic acid--
based screening testsbased screening tests

Will pooled nucleic acid testing have Will pooled nucleic acid testing have 
high enough sensitivity?high enough sensitivity?

Can these tests, if developed, be Can these tests, if developed, be 
implemented in time for the 2003 season?implemented in time for the 2003 season?

Retrieval & quarantine of blood products Retrieval & quarantine of blood products 
collected during 2002 epidemic periodcollected during 2002 epidemic period



Intrauterine WNV Infection
New York, August 2002

20 yr old in 2720 yr old in 27thth week of pregnancyweek of pregnancy
Fever, H/A, blurred vision, vomiting, Fever, H/A, blurred vision, vomiting, 
abdominal & back pain, severe weakness.abdominal & back pain, severe weakness.
5 weeks later, delivered a live infant; has 5 weeks later, delivered a live infant; has 
a number of congenital abnormalities.a number of congenital abnormalities.

Mother: serum & CSF Mother: serum & CSF IgMIgM ++
Infant: serum & CSF Infant: serum & CSF IgMIgM ++

MMWR  Vol.51/No.50MMWR  Vol.51/No.50



Laboratory-Acquired WNV

2 laboratory workers2 laboratory workers
PercutaneousPercutaneous inoculationinoculation
Illnesses in both: mild & selfIllnesses in both: mild & self--limitinglimiting

Serum Serum IgMIgM (+)  in both cases(+)  in both cases

MMWR MMWR VolVol 51/ No 5051/ No 50



West Nile virus, 2002:Emerging issues
Emergence in western U.S.Emergence in western U.S.
New modes of transmissionNew modes of transmission

Breast milkBreast milk
TransplacentalTransplacental
Transfusion / transplantation Transfusion / transplantation 
Laboratory/occupationalLaboratory/occupational

Emerging clinical syndromesEmerging clinical syndromes
WN feverWN fever
WNME / acute flaccid paralysis WNME / acute flaccid paralysis 
WNME / WNME / rhabdomyolysisrhabdomyolysis

LongLong--term outcome studiesterm outcome studies



2002 SEASON CHALLENGES

Coordination between multiple agenciesCoordination between multiple agencies

Deluge of human case appearancesDeluge of human case appearances

Rapid communication of results to multiple partiesRapid communication of results to multiple parties

New modes of transmission discoveredNew modes of transmission discovered
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